Kinetic mechanism of blebbistatin inhibition of nonmuscle myosin IIb.
We examined the effect of blebbistatin on the kinetic properties of nonmuscle myosin IIB subfragment 1 (NMIIB S1). Blebbistatin is a small molecule that affects cell blebbing during the process of cell division, which has been shown to decrease the myosin ATPase activity of a number of myosins [Straight et al. (2003) Science 299, 1743-1747]. The steady-state actin-activated ATPase activity of NMIIB S1 was decreased approximately 90% at 40 microM actin in the presence of blebbistatin. Stopped-flow techniques were employed to elucidate the effect of blebbistatin on the various steps of the NMIIB S1 cross-bridge cycle. Blebbistatin did not affect ATP binding and hydrolysis. Binding to actin in the presence of ADP (0.57 +/-0.08 microM(-1) s(-1)) was reduced slightly in the presence of blebbistatin (0.38 +/- 0.03 microM(-1) s(-1)), while mantADP dissociation from acto-NMIIB S1 was reduced (approximately 30%). P(i) release was blocked in the presence of blebbistatin. Accordingly, the apparent affinity of NMIIB S1 for actin in the presence of ATP was greatly reduced. Based on the above data, we surmise that blebbistatin inhibits the ATPase activity of NMIIB S1 primarily by blocking entry into the strong binding state; secondarily, it reduces the rate of ADP release. These effects are likely mediated by binding of blebbistatin within the myosin cleft that progressively closes in forming the acto-myosin rigor state.